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(54) COPOLYMER AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To obtain a biodegradable copolymer containing 
3-hydroxybutyrate units and 3-hydroxyhexanoate units by 
culturing a microorganism of the genus Aeromonas using 
specific fatty acids, etc., under limited conditions of 
nutrient sources other than a carbon source. 
CONSTITUTION: A microorganism [e.g. Aeromonas.caviae 
FA-440 strain (FERM P-3432)] of the genus Aeromonas is 
subjected to shaking culture at 30° C for 24hr by using a > 
6C fatty acid having an even number of carbon atoms or its 
lower alcohol ester or natural fats and oils as a carbon 
source under limited conditions of nutrient sources other 
than the carbon source and microbial cells are then 
washed with distilled water and methanol, dried under 
reduced pressure and further subjected to extracting 
treatment with chloroform at 50° C for 2 hr to remove the 
microbial cells. Methanol is subsequently added to the 
chloroform extract solution to precipitate and recover the 
resultant copolymer. Thereby, the objective copolymer 
containing 50-98mol% 3-hydroxybutyrate units expressed 

by formula I and 50-2mol% 3-hydroxyhexanoate units expressed by formula II is obtained 
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?pet>i, KfRa5J2L±a>«ftfla)isiRK. *fcr* 

4-fc KP**>»B*L<(*r-^n^^ KXTHvf 
HA>2a*ffllN/c;l^Riga*4-x^ci:(Ccfcy. 3- 
tKD*^fb-h (3HB) H9hJ3J:tf3-t 
KP + y^Wx-h (3HHx) 3L— ^hit, 

icmE*^-€*i(DiaiiDa)a*ai:»Jc-r*3-t kp* 

y^net^-h (3 HP) a-7 3-tKP+y 
/\'U l/-h ( 3 H V) 2L—y K Jfcli4-tKP+y 
^^U— K (4HB) ZL" *y hC0L>-f tl3& N 2 0(Da-^ 

[0 0 2 9] C(D«fc5lr**BHlca3L^-Ctt. TiP^t 

4JWI^fl)*M*ttlH»tJ:tOTIJ. a 

s^tc5, 04 -C6 ha>*m*i****iM- 

l^£> (Int. J. Biol. Macromol. . 1 9 8 9. 1 1 , 4 
9) o W*>. 7i-7-bli8*&2-i Oco^j;U7t?> 

Slti^*<. z+L(cj:tti^7f<y ixf;niC4 . 

C5 . C6 h^m^fcot, 7XP^fX 

«a>«±«ia)*3tt**Wf=C4 . C62fi£^^=i7K'J 

(c 4 +C6 ) f&^tcs i*#*afti=ii«-c#*ttJt 

[0 0 3 0] ftlfe*BBfr&C5 ^-^ htff*t> 

♦ifcy. ^p e7i->^»=> 1 0 o%o)C5 zl- ^ h*<f^ 

S>jK£«i:±:\ 7xp^xB£[££<mfc£^j£**- 
XAStLtl>l)cl:5t^l)o nKxeuW-^7 

j^otK'J xxf^*t4^fcfr6, CCDS** 
Mc7XP^XB0)fllfttf-Kfl:IHII=J:6ftL^J:?(= 
Bfrti*. EP*>. 7XP*-fxH<0«*HiAt*aiBI»» 
0)5-»1brcttoT, C4 % C6 =L—y hC02fijt^*^ 
fiJt-T^CDlc^L. PKxe'J«5A-JI/?7A3&<#«t6 

^•r^iB^pgaf*. ^x-^-^oti^ictB^^tLT 
Sot, *'jxxTiua>**aat*«#««=**<. n 

0. 5g dry cell/y ^ h;UC0B»$^^C0ir 1 OBM 

^>o z*vlc»L. 7XP^xH0)»±«il*»RMft* 
frtiWLTK'Jxxf^rttSOT?, 2 Og dry cell 



(8) 



*BV5-9 3 0 4 9 



too3i] **W(D«±tt*^T#yxx^;u** 

[0032] i8Ln\*mft<Dmm&mtot?&*><DT?& 

y. 2aarcfc^Ti*^iL&*t*jft*ai*7Kijxx j r;u 
fey, iKrE<o<fc3i=i»*a*a^iH«-r*-i:i=«fey. 

7XDmafl)«t«ia)1»tS|iJfflLtC3 -C6 J- 

/Nitf*7isi±35<»*L<. S3RaB**Dx.tt<-c*jKy 
xx^;u<ai£#i*pjsrcfc£o c/NJt*<7c*:y/h*L^ 

mtiti&ftto&i&mizm&zti. TKyxx^ua^jaicffi 

fl) **l4SA<*'> Lt jK U xXtJUIx¥*<» L < i&TlT 
So ^©2B|(D*iftfttLtl*, il^P H 6 

-8. ^J^2 5-35U ilfvMO. 5~2 v vrru ig 
^Pb12 4-4 8 h r Tfc£o 

[0033] mM£j&2Htz&m^te<Dmm^*<D\Bii\si 
it. S;i(Ccfcyftfe5c^*<-e*^o ±s§^7 

■**»B*te«fct;^^>'-;u*l=«fcy3fe;#L. a 
aic y $ y — ;u*tt*T*«»(tta:»iBitt-r * c it a< 



[0 0 3 4] 

[Xltfl] »T. **WtlW*Ml=*ll6«l=*yKBH-r 
MtMl 

7XP^tX-4-vexFA-440» (ftXiftSS 
343 2§) ^^TlX^-TtSife^fflLNT3 0°C. 4 8 B# 

$*D5L-C±ai y hJ\*t L (pH7. 0) 



Efcjx^X 

-f — X hX*X 
KH2 PO4 
K2 H PO4 
Mg SO4 • 7 H2 O 
[0 0 3 5] ig^7&, 



5 g 
5 g 
2g 

0. 5g 

1. 5g 
0. 1 g 



T. 3 0U 2 4efflli8iLfc. HP*>. *CD»%*i 
iafr£fca*<DlC7K£i)n*T±«1 y V K;U<t L (pH 

7. o) % te&zmmLtzo 



KH2 PO4 
K2 H PO4 
Mg SO4 • 
T w e e n 



7H2 O 
8 5 



2 5. 
1 - 
1 . 
0. 
0. 



4 g 

5 g 
5 g 

2 5 g 

5 g 



0ft*UD7LT7Kyxx-T-;uSai»IslflXL/=o »&*Lfc?K 

'JXXf^llttTT?10 0°C, 140»>*yj 
[0 0 3 6] 

[i2] 



mm 



c 3 
c 4 
c 5 

Ce 
Ca 



1. 5 


2. 8 


8. 5 


17. 2 


2 5. 2 


0 


0 


0 


0 


0 


73 


77 


81 


84 


85 


0 


0 


0 


0 


0 


27 


23 


19 


16 


15 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 



(9) 



3 0 4 9 



[0 0 3 7] *ls<< ^&£Q&-<DvimMt Lfcig^ 3 
HB (C4) : 3HHx (C6) =85:1 5 <D 2 J&ft 

[oo3 8] mmmz 

5j-U>f>lM$1. 5*2. 8*8. 5*17. 2g 

«MR*Bi:<«2l=«Lfc. *U-r L 
T^C4 . C6 h<7>2/£#^<E&m^toW#£>*l 

[ 0 O 3 9 ] 58!Sffl 3 
7IPW /Wh f P7oOL-3 3 8*fc$ffll\ 
KiS^: LT*'J-?t-f;i.*2. 8. 8. 5. 17. 
2. 2 5. 4g/U?hA'&LTXttfl2£nCMR£ 
frofco C4 „ C6 h<7)2j£#^C0# 

- ^Th-f JUXft l=|gff * Jttt L fco 

3HB:3HHx=90-92: 10-8 

(C4 ) (C6 ) 

[0040] HifcflJ 4 
«*S£LTj8-fc KP*->*^P>»Sffll^JUn 
I*. SM6«3^H«0)itK*ff<i:o/io 3 H 

B : 3HHx = 5 1 : 4 9 CO 2 jjt#R<0 & 
[004 1] Hi£#]5 
^«(OH»*ffSofco f ©ei, 3HB:3HP = 4 

[0042] mmm 6 

XK&tTttofc. *0>eiR* 3HB:3HV = 2:98 
£A,<t*P ( 3 H V ) Tt^E/K'J'*'— iCjftLvK'JV 

[0043] mmm i 

«3itH«a)|IK*ffftofc« *0>1SX, 3HB : 4H 
B = 7 5 : 2 5<D2fifc#l6a)*fidi*A<»6*tfc. 
[0 0 4 4] Hffi0l]8 

*«fi«3£H«<D*K«ffteofc. 3HB : 

3HHx=8 5 : 1 5 0) 2 J*#3R<D tL 

fee 

[0045] HJfc#J 9 



ft*S4:Lt*l/-f>»8g, S?82g«fflL^^ 
14. StJS«3fcW«(0*Bl*lT<Pofc. *a>tt*. 3H 

B (C4 ) : 3 H V (C5 ) : 3 H H x (C6 ) = 4 4 : 4 
8 : 8^6tt*3*»3R0)*»d(*3&<»&*tfc« 
[0 0 4 6] HJfcfljl O 

Mt»atLT*'j--^3i--nu4. ig.ewi. 7 g 
£ffll*£J2mte* SJfi«3tH«(0Sltt*frfto/±. * 

CO^m. 3HB(C4 ) : 3 H V (C5 ) : 3 H H x (Cg ) 
= 80. 2:11. 2:8. 6 b ft £ 3 fifc»^0)*M 

[0 0 4 7] HJ5fe«1 1 

Kito. 89gtfll^H^ SfflN3£n4ffl>Stt 

*^Tftofco 3HB:4HB:3HHx = 8 

4. 4:7. 7:7. 9 £ fc£ 3 jS#&<B#m^{*# 

[0048] HJ60IJ 1 2 
K*3Si:LT*'J-^-r;U0. 3 1g^?iO. 1 
7g, 4-tKP*i/BiO. 6 9 g£ffll*£JSmi4* 
*J6«3fcH«a>»Bltff4ofc. *a>tSK* 3HB: 
4HB:3HV:3HHx = 79. 7:8. 1:5. 
4 : 6. 8^&ft*4*#*<©***i*A<»&*Lfc. 

[0 0 4 9] 

(1) M<bL5-6«*aA<«*«Bl=«feoT»IB**vri^ 
SCt. (2) ftfRSKattM* TK'JXXirJU^jgjB*, 

I*. JUMMfiB£X1bLTC3 ~C6 ^=-^ h£^fiJt"f 
£C£j&<"T*#* C6 i-7ht*fc^3HHxli3HVj: 

y *>f 1 ifi^-eutttft < • 

Sir, lltfl)^W*^^6!l«»tffc^7Xf7 

yw£<o< yurrct*«-c**. #M£f*<ai* 

^UiI<C3HHx (C6 i-'Vh) (4. Sffitem 



(10) 



5-93049 



[tliiiB] ¥/#4*P1 1 £ 1 OB 
[#*S«ijE 1 ] 

[fiiE»ft4IS«] 00 3 5 

[0 0 3 5] tg§**7&. »i?P^$I6»«Lt 

at^6ft**a>iC7K**nxr*»i U ^ h;u<t l ( p h 
7. 0) % iltt£MLfe. 

*U-f>B8 25. 4g 
KH2PO4 1. 5g 

K2HPO4 1. 5g 

MgS04 ■ 7H20 O. 2 5 g 

Twoen 85 0.5g 

of&ajta^TTK'jx^^^^/^taisiJixLfco »^ttfc7K 
•jxxf^*«8ilttTfioo^ uo^^yg 

iJ—JSTsO h-y^^l^H P 5 8 9 0 I I (He 
wlett Packar djijg) fro feo i£ 

'J-i37ADB-5 (^37A^0. 25mm, » 
BW80. 25/im, ^)7Al30m) T?fefto tiJgfeS 
J66 0 o C, 3*K #ai§J^8°C^, i^t2 40 

mil^No. 1~No. 6l^gTFg2gM^g 

No. 1 :3-tKPt^aift»-h 
No. 2:3-bKa^fb-h 



No. 4:3-tKa^Wl-h 

No. 5 : 3-b Ka^rvt^ g J X— K 

No. 6 : 3 - b KP^rV^fft / X— K 

132*. No. 1 It3-t KP**>^f b- H=»t« 

fcf— No. 2(* 3 -b Kn^-v^^rtl-y He 

ft^P h>i(De-^^to H11 <bH!2^ttgc-r^<h: 

HB £3HHx ( 3 - E 

KP^yA^y-h) CO 2 — ZL — ^ hfrb 

Lfzo El 3 SB is < lljfefrl 1 gglfrftfe/K !j xx^;u<p 

13C-NMR (75MHZ) fl>ftgfif$5mt? feft7b<. C 
<7)^^;frb£C<7)7KUx;*^;ua<3 HB£3HHxCP2 
flcfrfr £ ft ft ^M^teT* fe ft c £ * *tfc o 

[#«ffliE2] 

[»iE»*sa*] B^*ffl# 

[*BlE*g] 
[BIBOfHJIlttlftBn 

[Hi] mil*. 3-t KP*->«Kiia>y^;uxx 

[1212] B2f*. SUfcWiifW&tifcTK'Jxx^;!/* 

h ^ 7 ic cfc ft ^ffgl £^ L fcBT? & ft o 

[HI 3] 12131*. *J6«1 -cfS^tifcTK'Jx^^ua) 

13C-NMR (75MHz) C0»«fSSS £ * LfcHT* 

fefto 

[#IS*6aE3] 



No. 3 : 3-t KP4r*>/<'J h 



»BB¥ 5-93049 
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